Interactions of testosterone and all-trans retinoic acid in regulation of androgen receptor expression in rat lacrimal gland.
All-trans retinoic acid down-regulates androgen receptor (AR) expression in lacrimal gland acinar cells in culture. The goal of this study was to determine if retinoic acid inhibits androgen-stimulated up-regulation of AR protein and AR mRNA expression in lacrimal glands of orchiectomized rats in vivo. Delivery of androgens to orchiectomized rats was accomplished by subcutaneous implantation of a 25 or 50 mg 21-day slow-release testosterone pellet. Rats were treated with retinoic acid by gastric gavage at 20 mg kg(-1) day(-1). After 7 days of treatment lacrimal glands were removed, AR protein expression in frozen sections was determined by immunohistochemistry and total RNA was probed for AR mRNA expression. Serum testosterone was measured by ELISA and serum retinoic acid was detected by HPLC. Orchiectomy decreases serum testosterone to 17 +/- 8 ng dl(-1), compared to 143 +/- 27 ng dl(-1) in normal rats, and reduces the number of lacrimal acinar cell nuclei expressing ARs to less than 30% of normal. Implantation of testosterone pellets restored lacrimal AR expression, but increased serum testosterone to more than 10 times the normal levels. Retinoic acid failed to inhibit AR expression in rats with high serum testosterone. Therefore a dose-response study was conducted in which testosterone was delivered by injection of a single dose of Depotestosterone at 2.5-200 mg kg(-1). Treatment of orchiectomized rats with a dose of testosterone as low as 2.5 mg kg(-1) resulted in serum testosterone levels of 62 +/- 17 ng dl(-1) and significantly increased lacrimal gland AR expression. Delivery of retinoic acid at 20 or 50 mg kg(-1) day(-1) simultaneously with a 2.5 mg kg(-1) testosterone injection prevented restoration of lacrimal gland AR expression and significantly reduced AR mRNA expression. A pharmacologic dose of retinoic acid inhibits AR expression in lacrimal gland acinar cells in vivo, as well as in vitro. This indicates that effects of retinoic acid and testosterone are antagonistic and suggests that retinoic acid may modulate effects of testosterone on the lacrimal gland.